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- Extensions of time may be available under the provisions of 37 CFR 1 .1 36(a). In no event, however, may a reply be timely filed 
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Amendment, filed on 4 May 2004, has been considered and entered. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

Claims 24-29 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Cathey et al. (5853492). 

Regarding claim 24, Cathey et al. disclose a field emission display device 
(Fig 1) comprising at least one current emitter (102a) formed of silicon (lines 63- 
64 of column 2), a substrate (110) having a phosphor coating in at least one 
region positioned to receive electrons from the current emitters (Column 1, lines 
9-20), the treated current emitter surface (treated with wet chemical process) 
having an atomic concentration of oxygen being smaller than the atomic 
concentration of oxygen of the current emitter subjected to atmospheric 
conditions (native oxide present under atmospheric conditions being removed by 
treatment, thus having less atomic concentration after treatment, lines 34-37 of 
column 2). 

Examiner notes that applicant is claiming the product of field emission 
display including a method of making the current emitter surface. Consequently, 
claim 24 is considered as "product by process" claim. In spite of the fact that a 
product by process claim may recite process limitations, it is the product and not 
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the recited process that is covered by the claim determines the patentability. 
Further, patentability of a claim to a product does not rest merely on the 
difference in the method by which the product is made. See MPEP 21 13. 

Furthermore, Cathey et al. discloses an alternative method in which a 
current emitter (silicon emitter, line 64 of column 2) is treated by wet chemical 
process resulting in reduction of native oxides (silicon dioxide). 

But, Cathey is silent about current emitter being doped. However, it is well 
known that silicon materials when used as emitters are doped with N-type 
materials in order to accord low work function and to decrease electrical 
resistivity. 

Thus it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to use doped silicon as the electron emitter 
material in the device of Cathey, since this will lower the work-function of the 
emitter. 

Regarding claim 25, Cathey et al. disclose that the native oxides (which is 
silicon dioxide, in case of silicon emitter) are removed from the silicon emitter 
(line 64 of column 2) surface thus resulting a reduced concentration of oxygen 
and silicon (lines 34-37 of column 2). 

Regarding claim 26, Cathey et al. disclose a field emission display device 
(Fig 1) comprising at least one current emitter (102a) formed of silicon (lines 63- 
64 of column 2), a substrate (110) having a phosphor coating in at least one 
region positioned to receive electrons from the current emitters (lines 9-20 of 
Column 1 ), the current emitter comprising a treated emission surface having 
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native oxides removed from the surface thus reducing atomic concentration of 
oxygen (lines 24-37 of column 2). 

Furthermore, examiner notes that applicant is claiming the product of field 
emission display including a method of making the current emitter surface. 
Consequently, claim 26 is considered as "product by process" claim. In spite of 
the fact that a product by process claim may recite process limitations, it is the 
product and not the recited process that is covered by the claim determines the 
patentability. Further, patentability of a claim to a product does not rest merely on 
the difference in the method by which the product is made. See MPEP 21 13. 

Furthermore, Cathey et al. discloses an alternative method in which a 
current emitter is treated by wet chemical process resulting in reduction of native 
oxides. 

But, Cathey is silent about current emitter being doped. However, it is well 
known that silicon materials when used as emitters are doped with N-type 
materials in order to accord low work function and to decrease electrical 
resistivity. 

Thus it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to use doped silicon as the electron emitter 
material in the device of Cathey, since this will lower the work-function of the 
emitter. 

Regarding claim 27, Cathey et al. disclose a field emission display device 
(Fig 1 ) comprising at least one current emitter (102a) formed of doped silicon 
(lines 63-64 of column 2), a substrate (1 10) having a phosphor coating in at least 
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one region positioned to receive electrons from the current emitters (Column 1 , 
lines 9-20), the current emitter comprising a treated emission surface having 
native oxides removed from the surface, thus reducing the atomic concentration 
of oxygen compared to oxygen concentration under atmospheric condition(lines 
24-37 of column 2). 

Furthermore, examiner notes that applicant is claiming the product of field 
emission display including a method of making the current emitter surface. 
Consequently, claim 27 is considered as "product by process" claim. In spite of 
the fact that a product by process claim may recite process limitations, it is the 
product and not the recited process that is covered by the claim determines the 
patentability. Further, patentability of a claim to a product does not rest merely on 
the difference in the method by which the product is made. See MPEP 21 13. 

Furthermore, Cathey et al. discloses an alternative method in which a 
current emitter is treated by wet chemical process resulting in reduction of native 
oxides. 

But, Cathey is silent about current emitter being doped. However, it is well 
known that silicon materials when used as emitters are doped with N-type 
materials in order to accord low work function and to decrease electrical 
resistivity. 

Thus it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to use doped silicon as the electron emitter 
material in the device of Cathey, since this will lower the work-function of the 
emitter. 
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Regarding claim 28, Cathey et al. disclose a field emission display device 
(Fig 1) comprising at least one current emitter (102a) formed of silicon (lines 63- 
64 of column 2), a substrate (110) having a phosphor coating in at least one 
region positioned to receive electrons from the current emitters (Column 1 , lines 
9-20), the current emitter comprising a treated emission surface (wet treated) 
having native oxides removed from the surface thus resulting a smaller atomic 
concentration of oxygen than the oxygen concentration of the electron emission 
surface subjected to atmospheric conditions, which produce native oxides (lines 
24-37 of column 2). 

But, Cathey is silent about current emitter being doped. However, it is well 
known that silicon materials when used as emitters are doped with N-type 
materials in order to accord low work function and to decrease electrical 
resistivity. 

Thus it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to use doped silicon as the electron emitter 
material in the device of Cathey, since this will lower the work-function of the 
emitter. 

Regarding claim 29, Cathey et al. disclose a field emission display device 
(Fig 1 ) comprising at least one current emitter (102a) formed of doped silicon 
(lines 63-64 of column 2), a substrate (110) having a phosphor coating in at least 
one region positioned to receive electrons from the current emitters (lines 9-20 of 
Column 1), the current emitter comprising a treated emission surface (wet 
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chemical treatment) which removes native oxides on the silicon surface, thus 
reduces concentration of silicon (since native oxides are silicon dioxide) than the 
silicon concentration of the electron emission surface subjected to atmospheric 
conditions, which produce native oxides (lines 24-37 of column 2). 

But, Cathey is silent about current emitter being doped. However, it is well 
known that silicon materials when used as emitters are doped with N-type 
materials in order to accord low work function and to decrease electrical 
resistivity. 

Thus it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to use doped silicon as the electron emitter 
material in the device of Cathey, since this will lower the work-function of the 
emitter. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

Claims 12, and 18-19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Cathey et al. (US 5853492), and further in view of Jones (US 
5371431). 

Regarding claim 12, Cathey et al. disclose a field emission display device 
(Fig 1 ) comprising at least one current emitter (102a) formed of doped silicon 
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(lines 63-64 of column 2) a substrate (110) having a phosphor coating in at least 
one region positioned to receive electrons from the current emitters (Column 1 , 
lines 9-20), the current emitter comprising a treated emission surface having an 
atomic concentration of oxygen smaller than atomic concentration under 
atmospheric conditions (lines 24-37 of column 2). 

Furthermore, examiner notes that applicant is claiming the product of field 
emission display including a method of making the current emitter surface. 
Consequently, claim 12 is considered a "product by process" claim. In spite of the 
fact that a product by process claim may recite process limitations, it is the 
product and not the recited process that is covered by the claim determines the 
patentability. Further, patentability of a claim to a product does not rest merely on 
the difference in the method by which the product is made. See MPEP 21 13. 

But, Cathey is silent about current emitter being doped. However, it is well 
known that silicon materials when used as emitters are doped with N-type 
materials in order to accord low work function and to decrease electrical 
resistivity. 

Thus it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to use doped silicon as the electron emitter 
material in the device of Cathey, since this will lower the work-function of the 
emitter. 

Cathey et al. further disclose that the electron emitter comprises sides, but 
fail to disclose that at least a portion of the sides being surrounded by an 
insulating layer (106) to prevent current from radiating out of the sides (Fig 1). 
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However, Jones discloses a field emission device (Fig 8, or Fig 1 1C) 
including electron emitter (metal column 12 with tip 15) having at least a portion 
of the sides of the emitter surrounded by an insulating layer (19, lines 14-18 of 
column 12), insulating layer touching the sides of the emitter column 12 (see Fig 
1 1C), thus preventing current from radiating out of the sides. This type of 
configuration of emitters and the insulating layer reduce the parasitic capacitance 
of the emitter and prevent charge transfer between the emitters (lines 17-20 of 
column 3). 

Thus it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to provide insulating layer surrounding at least a 
portion of the sides of the electron emitter, as disclosed by Jones, in the device 
of Cathey et al., since this will reduce the parasitic capacitance of the emitter and 
also prevent charge transfer between emitters. 

Regarding claim 18, Jones discloses that the current emitter comprises a 
tip (15) and the sides (sides of column 12) do not include any portion of the tip 15 
(see Fig 8, Fig 10E). The same reason for combining art as in claim 12 applies. 

Regarding claim 19, Jones discloses that the insulating layer 19 includes 
silicon dioxide (Column 6, lines 34-35). The same reason for combining art as in 
claim 12 applies. 

Claims 13-17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Cathey '492 and Jones '431 as applied to claim 12 above, and further in 
view of Yamazaki (US 58401 18). 
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Regarding claim 13, Jones discloses that the substrate (1 1 ) is a glass 
substrate (lines 12-14 of column 14) but fails to disclose a barrier film on the 
substrate. 

However, Yamazaki teaches a glass substrate covered with a barrier film 
in order to prevent scattering of impurities from the glass substrate (lines 4-8 of 
column 5). 

Thus it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to incorporate a barrier film covering the glass 
substrate, as disclosed by Yamazaki, so that scattering of impurities from the 
glass substrate can be prevented. 

Regarding claim 14, Yamazaki discloses that the barrier film comprises 
silicon dioxide (line 6 of column 5). 

Regarding claim 15, Jones discloses that the current emitter has a base 
(12) on the barrier layer of the combined structure and a projecting top 15 
connected with the base 12 (see Fig 11c). 

Regarding claim 16, Jones discloses a conductive layer (17) deposited on 
the barrier layer of the combined structure (see Fig 8). 

Regarding claim 17, Jones discloses that conductive layer (17) is a metal 
layer (lines 40-43 of column 8), but silent about particular metal. However, it is 
well known that aluminum is a suitable metal widely used for conductive layer. 

Further It is noted that applicant's specific metal, aluminum does not solve 
any of the stated problems or yield any unexpected result that is not within the 
scope of the teachings applied. Therefore it is considered to be a matter of 
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choice, which a person of ordinary skill in the art would have found obvious to 
select aluminum as the material for the conductive layer (17). 

Claims 20-23 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Cathey '492 and Jones '431 as applied to claim 12 above, and further in 
view of Cathey (US 6020683). 

Regarding claim 20-21 , Cathey and Jones fail to disclose that silicon grid 
resides on the insulating layer (as claimed in claim 20) and further a metal layer 
resides on silicon grid layer (as claimed in claim 21 ). 

However, Cathey in '683 discloses a field emission display device (Fig 2) 
having a silicon grid (42, line 10 of column 6) then a metal layer (60) on top of 
silicon grid on top of metal layer 60 in order to control operation of grid (lines 59- 
63 of column 4). 

Thus it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to use a silicon grid and a metal layer on top of 
the silicon grid as disclosed by Cathey in patent '683 in the combined structure of 
Cathey and Jones in order to control operation of grid or other circuit 
components. 

Regarding claim 22, Jones discloses a passivation layer (54) on top of the 
grid (47 see Fig 8). 

Regarding claim 23, Jones discloses that the passivation layer (54) 
comprises nitride. 

Claim 30 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sandhu et al. (US 6086442), further in view of Jones (US 5371431). 
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Regarding claim 30, Sandhu et al. disclose a field emission display device 
(Fig 3) comprising at least one current emitter (48) formed of doped silicon 
(Column 2, lines 20-23), a substrate (60) having a phosphor coating (62) in at 
least one region positioned to receive electrons from the current emitters 
(Column 4, lines 46-57), the current emitter comprising a treated (selectively 
depositing) current emission surface (56) from treatment (selectively depositing) 
of the current emission surface followed by nitridation process to form metal 
nitride by exposing the surface to nitrogen plasma (lines 52 of column 2-23 of 
column 3), thus inherently resulting greater nitrogen concentration than the 
silicon emitter exposed to atmosphere. 

Sandhu et al. further disclose that the electron emitter comprises sides, 
but fail to disclose that at least a portion of the sides being surrounded by an 
insulating layer to prevent current from radiating out of the sides (Fig 3). 

However, Jones discloses a field emission device (Fig 8, or Fig 11C) 
including electron emitter (metal column 12 with tip 15) having at least a portion 
of the sides of the emitter surrounded by an insulating layer (19, lines 14-18 of 
column 12), insulating layer touching the sides of the emitter column 12 (see Fig 
1 1C), thus preventing current from radiating out of the sides. This type of 
configuration of emitters and the insulating layer reduce the parasitic capacitance 
of the emitter and prevent charge transfer between the emitters (lines 17-20 of 
column 3). 

Thus it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to provide insulating layer surrounding at least a 
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portion of the sides of the electron emitter, as disclosed by Jones, in the device 
of Sandhu et al., since this will reduce the parasitic capacitance of the emitter 
and also prevent charge transfer between emitters. 

Response to Arguments 
Applicant's argument have been considered but are moot in view of the 
new ground(s) of rejection. 
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